The distinction between enamel and dentin was very clear, and the shape of the pulp cavity was also clearly identified.
The secondary dentin was visible in the circumpulpal dentin. The color map displays showed the heterogeneity of the calcification degree not only in the dentin but also in the enamel.
The The heterogeneity of calcification degree of enamel and dentin was more apparent in color map displays than in original tomograms.
The enamel was divided into three layers, outer, middle and inner, according to the calcification degree in the longitudinal sections (Figs. 4a, 5a) . The deepest blue in the outer region of the enamel in Fig.  4a and 5a shows the highest calcification in the enamel, and the inner green part means less calcification than in the outer and middle parts of the enamel. The calcification degree in the crown dentin was higher than that in the root dentin (Figs. 4a, 4c and 5a, 5c ). The outer and root apex region dentin showed higher calcification degrees than the inner area in the root region (Figs. 4a and 5a ). Secondary dentin was observed in the circumpulpal dentin (Figs. 4a, 4c and 5a, 5c) .
The presence of pulp stones in the pulp cavity (Fig. 4a) and the presence of enamel lamella (arrow heads in Figs. 4b and 5b ) and caries (arrows in Fig. 5b) parts, outer, middle and inner. Bands of Hunter and Schreger existed in the four fifths of the enamel, and higher organic components were found in the inner part of the enamel due to the existence of enamel tufts. Enamel tufts contain greater concentrations of enamel protein than the rest of the enamel17). It is presumed that the results obtained in this study reflect the histological distinction of the enamel, although the calcification degree was not discontinuously distinguished. Ogawa8) and Hosoya et al.9) reported that phosphoric acid etched patterns of enamel surface and bond strengths of dental resins to etched enamel were influenced by the depth of enamel. It is presumed that the differences in calcification degree among the outer, middle and inner parts of the enamel will have influenced their results of variation of etched patterns and bond strengths.
The heterogeneity of the calcification degree inside dentin was more evident than in enamel. The calcification degree of crown dentin was higher than that of root dentin, and the outer dentin had a higher calcification degree than the inner dentin. It is suggested that the reason for the higher adhesiveness of dental resin to crown dentin than to root dentin4,5,7) is mainly the higher calcification degree of the crown dentin.
In this study we demonstrated for the first time that the human tooth has a heterogeneous calcification degree in the enamel and dentin by using high resolution microf ocus X-ray CT without destroying the tooth. The microf ocus X-ray CT also indicated the presence of caries. This means that the diagnosis of caries will be possible without extraction by using high resolution microfocus X-ray CT in the future.
The results obtained in this study contribute not only to the histological observation of teeth, but also to the development of adhesive dental resins. Moreover, we have to consider the heterogeneous calcification degrees of enamel and dentin when examining the adhesiveness of dental resins to teeth and at the application of the adhesive resins in dental clinics.
High resolution microfocus X-ray CT can provide a great deal of information and may be expected to play an important role as a dental and medical technique because it allows visualization of fine structures without destroying the samples. Microfocus X-ray CT also has the possibility to produce tomograms of the interface between biomaterials, like dental implants, and vital organs with the growth of vital organs, without sacrificing the animals in the future.
